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(54) SPREAD SPECTRUM RADIO COMMUNICATION EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize space diversity fitted to the 
reception of a spread spectrum signal by a low speed frequency hopping 
system by switching and setting a system to the reception antenna of a 
high reception level for respective reception signal frequencies. 
SOLUTION: The spread spectrum signal of the frequency hopping system, 
which is received by the first reception antenna 1 , is sent to a reception 
level detection part 4. The respective levels of the signals of received 
frequencies f 1 -fn are detected and reception level data is stored in a 
memory part 6. A control part 7 changes over a switch circuit 3 to a 
second reception antenna 2-side and detects the levels of the signals of 
the frequencies f1-fn. The control part 7 compares the reception levels of 
two antennas by the same frequencies and stores the stronger antenna in 
the memory part 6 in accordance with the respective frequencies. The 
control part 7 changes over the switch circuit 3 for the respective hopping 
frequencies f1-fh and sets the system to the antenna side of the stronger 
reception level. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the spectrum diffusion radio communication equipment which receives the spectrum diffusion signal of a frequency- 
hopping method The change circuit which switches two or more receiving antennas and two or more aforementioned receiving 
antennas, A receiving level detection means to detect the receiving level of each input-signal frequency which comes to carry 
out hopping for each of two or more aforementioned receiving antennas of every, A comparison distinction means to compare the 
receiving level for every receiving antenna detected with the aforementioned receiving level detection means with the same 
frequency, to take lessons from whether the receiving level of which receiving antenna is high, and to distinguish, While 
controlling the memory section which a receiving antenna with the high receiving level distinguished with the aforementioned 
comparison distinction means is made to correspond for every input-signal frequency which comes to carry out hopping, and 
memorizes it, and the aforementioned receiving level detection means, a comparison distinction means and the memory section 
The spectrum diffusion radio communication equipment which is equipped with the control section which controls the 
aforementioned change circuit to carry out a change setup to the receiving antenna of a side with high receiving level for each of 
every hopping-coming-input signal frequency based on the stored data of this memory section, and is characterized by the bird 
clapper. 

[Claim 2] The spectrum diffusion radio communication equipment according to claim 1 characterized by detecting detection of 
the receiving level by the aforementioned receiving level detection means in the preamble period before the data period start in 
an input signal. 

[Claim 3] The spectrum diffusion radio communication equipment according to claim 2 characterized by the bird clapper as 
performs detection of the receiving level in the aforementioned preamble period for every packet in an input signal and updates 
the stored data of the aforementioned memory section. 

[Claim 4] The spectrum diffusion radio communication equipment according to claim 2 characterized by the bird clapper as 
prepares the timer section in the basis of the aforementioned control section, performs receiving level detection in the 
aforementioned preamble period for every measurement of the predetermined time by the aforementioned timer section and 
updates the stored data of the aforementioned memory section. 

[Claim 5] The spectrum diffusion radio communication equipment according to claim 1 carry out a bird clapper as the feature to 
the receiving level which the aforementioned comparison distinction means makes the last once memorize the receiving level of 
each receiving antenna except the receiving antenna which carries out change selection in the aforementioned memory section 
among two or more aforementioned receiving antennas, and comes to memorize said, and the aforementioned last as comparison 
distinction is carried out in each level of the receiving antenna which carried out change selection. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to a spectrum diffusion radio communication equipment, 
and relates to the space diversity reception which was mainly suitable for reception of the spectrum diffusion signal by the low- 
speed frequency-hopping method at the detail more. 
[0002] 

[Description of the Prior Art] Diversity reception technology is known as one of the methods of coping with communication 
environmental deterioration, such as a fading phenomenon. On the other hand, in the communication field of a spectrum diffusion 
method, the RAKE receiving method is learned in the direct diffusion spectrum diffusion method, and use is also carried out. In 
addition, unlike the general diversity of switching an antenna, the above-mentioned RAKE receiving method functions by the 
interior action, discriminates the signal which has passed along the multipath respectively according to the fading phenomenon, 
and compounds by performing weighting of reliability, and adaptive equalization technology is used for it. That is, it is the method 
of removing distortion of the coherence of an input signal and realizing a diversity. On the other hand, generally about a 
frequency-hopping spectrum diffusion method, realization of a diversity can say that it is difficult compared with a direct diffusion 
method from the special feature on the principle that a carrier frequency carries out hopping. The above-mentioned special 
feature to an effect is a low only at switching an antenna under frequency-selective fading which serves as a fading phenomenon 
by the specific frequency range especially. 
[0003] 

[Problem(s) to be Solved by the Invention] As mentioned above, generally in a frequency-hopping spectrum diffusion method, 
realization of a diversity can say that it is difficult compared with a direct diffusion method, this invention aims at offering the 
spectrum diffusion radio communication equipment which made possible the space diversity which was mainly suitable for 
reception of the spectrum diffusion signal by the low-speed frequency-hopping method in view of ****. 
[0004] 

[Means for Solving the Problem] In the spectrum diffusion radio communication equipment to which this invention receives the 
spectrum diffusion signal of a frequency-hopping method The change circuit which switches two or more receiving antennas and 
two or more aforementioned receiving antennas, A receiving level detection means to detect the receiving level of each input- 
signal frequency which comes to carry out hopping for each of two or more aforementioned receiving antennas of every, A 
comparison distinction means to compare the receiving level for every receiving antenna detected with the aforementioned 
receiving level detection means with the same frequency, to take lessons from whether the receiving level of which receiving 
antenna is high, and to distinguish, While controlling the memory section which a receiving antenna with the high receiving level 
distinguished with the aforementioned comparison distinction means is made to correspond for every input-signal frequency 
which comes to carry out hopping, and memorizes it, and the aforementioned receiving level detection means, a comparison 
distinction means and the memory section Based on the stored data of this memory section, the spectrum diffusion radio 
communication equipment which comes to have the control section which controls the aforementioned change circuit to carry 
out a change setup to the receiving antenna of a side with high receiving level for each of every hopping-coming-input signal 
frequency is offered. 

[0005] Moreover, detection of the receiving level by the aforementioned receiving level detection means is detected in the 
preamble period before the data period start in an input signal. 

[0006] Moreover, detection of the receiving level in the aforementioned preamble period is performed for every packet in an input 
signal, and the stored data of the aforementioned memory section is updated. 

[0007] Or the timer section is prepared in the basis of the aforementioned control section, receiving level detection in the 
aforementioned preamble period is performed for every measurement of the predetermined time by the aforementioned timer 
section, and you may make it update the stored data of the aforementioned memory section. 

[0008] Moreover, it is made to carry out comparison distinction about each level of the receiving antenna which carried out 
change selection to the receiving level which the aforementioned comparison distinction means makes the last once memorize 
the receiving level of each receiving antenna except the receiving antenna which carries out change selection in the 
aforementioned memory section among two or more aforementioned receiving antennas, and comes to memorize said, and the 
aforementioned last. 
[0009] 

[Embodiments of the Invention] Hereafter, the gestalt of implementation of invention is explained with reference to a drawing 
based on an example. Drawin g 1 is the important section block diagram showing one example of the spectrum diffusion radio 
communication equipment by this invention, and makes a receiving antenna 2 sets. Moreover, drawin g 2 is explanatory drawing 
about drawin g 1 . In drawin g 1 , they are the change circuit where the 1 st receiving antenna and 2 switch the 2nd receiving 
antenna, and, as for 3, 1 switches the aforementioned antenna, the receiving level detecting element to which 4 detects receiving 
level, the comparison distinction section which carry out [ 5 ] comparison distinction in the strength of receiving level, the 
memory section 6 memorizes the distinction result of the comparison distinction section 5, and the control section 7 controls 
change control of the aforementioned change circuit 3, and the comparison distinction section 5 and memory section 6 grade. 
Moreover, the hopping pattern generator for the diffusion recovery section from which 8 recovers the spectrum diffusion signal 
of a frequency-hopping method, the frequency synthesizer by which 9 supplies a necessary frequency oscillation signal to the 
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diffusion recovery section 8, and 10 making the oscillation frequency of the aforementioned frequency synthesizer 9 in agreement 
with the basis of control of the aforementioned control section 7 to the hopping pattern of a transmitting side, and 1 1 are the 
information recovery sections which make an information recovery (recovery of QPSK etc.). 

[0010] Next, operation of this invention is explained. A control section 7 sets up the change circuit 3 so that either of 2 sets of 
receiving antennas may be chosen. This selection shall choose the 1 st receiving antenna 1 by this example that what is 
necessary is just to set beforehand. The spectrum diffusion signal of the frequency-hopping method received by the 1 st 
receiving antenna 1 is sent to the receiving level detecting element 4. The frequency of pattern 1 period of frequency hopping is 
f1 ->f2 ->f3 here. — It shall change in order of ->fn. The receiving level detecting element 4 detects the frequency f1 received 
by the 1st receiving antenna 1 , or the level of each signal of fn. It is made to perform this detection during [ which is shown in 
drawin g 2 (A) ] the preamble. 

[0011] This preamble period is prepared before the data period start like illustration, and the purpose is mainly used as a period 
for taking a transmitting side and a synchronization in a receiving side. After this synchronization is taken, an original data period 
is started. Moreover, the receiving level detecting element 4 performs level detection of the number of times equal to the above- 
mentioned preamble period in the number of used antennas. Therefore, in the case of drawing 1 , since the antenna is made into 
2 sets, two level detection containing the 2nd below-mentioned receiving antenna 2 will be performed, and level detection is each 
carried out per 2nd receiving antenna 2 the second half per 1st receiving antenna 1 in the first half of a preamble period. The 
receiving level data of the 1st receiving antenna 1 are memorized in the memory section 6. After detecting the receiving level of 
the 1st receiving antenna 1, a control section 7 switches the change circuit 3 to the 2nd receiving-antenna 2 side, and carries 
out level detection about frequency f1 or each signal of fn like the case of the 1st receiving antenna 1. 

[0012] A control section 7 makes the same frequency compare the receiving level of 2 sets of antennas from fl to fn, attaches it 
to whether which one has large level, and makes the receiving level of the 2nd receiving antenna 2 distinguish in the comparison 
distinction section 5 after a detection start. This comparison distinction carries out comparison distinction of the level of f1 by 
the 1st receiving antenna 1 of the above which it comes to memorize in this level and the memory section 6 after detecting the 
level of f 1 by the 2nd receiving antenna 2, makes the antenna of a strong side correspond with f 1 , and is stored in the memory 
section 6. You perform same comparison distinction from f2 to fn, you make it correspond with each frequency, and the antenna 
of a strong side is stored in the memory section 6. Consequently, the data of the proper antenna set up to each frequency (f1 or 
fn) of hopping pattern 1 period (selection) are stored in the memory section 6. Drawin g 2 (B) illustrates the above-mentioned 
comparison distinction, El or En, and receiving level of the 2nd receiving antenna 2 (A2) are set to e1 or en for the receiving 
level of the 1 st receiving antenna 1 (A1 ) to the frequency (f 1 or fn) of hopping pattern 1 period, and it is shown that the "setting 
antenna" as a result of comparison distinction is A1 or A2. After storing the above-mentioned setting antenna data in the 
memory section 6, a control section 7 switches the change circuit 3 to every hopping frequency (f1 or fn) in a data period 
[ drawing 2 (B)] based on these data, and sets it to an antenna side with powerful receiving level. 

[0013] As timing which performs comparison distinction of the receiving level of explanation above, it carries out during the 
preamble for every packet, and the storing data of the memory section 6 are updated, or — The timer section (not shown) is 
prepared in the bottom of a control section 7, the above-mentioned comparison distinction is performed for every predetermined 
time, and you may make it update the storing data of the memory section 6 similarly. The input signal chosen in the change 
circuit 3 is inputted into the diffusion recovery section 8. and a spectrum diffusion recovery is carried out. The oscillation signal 
of the necessary frequency required in the case of this recovery is supplied from a frequency synthesizer 9, and the oscillation 
frequency of this frequency synthesizer 9 follows the hopping pattern of the hopping pattern generator 10. In addition, this 
hopping pattern is a transmitting side and this pattern, and operates under control of a control section 7. The diffusion recovery 
output from the diffusion recovery section 8 is sent to the information recovery section 1 1, an information recovery (recovery to 
QPSK etc.) is carried out here, and the recovery output of Data Do is obtained. The space diversity in reception of the spectrum 
diffusion signal according to a low-speed frequency-hopping method as mentioned above mainly becomes possible 
[0014] 

[Effect of the Invention] As explained above, according to this invention, the space diversity in reception of the spectrum 
diffusion signal by the frequency-hopping method becomes possible. Although a frequency-hopping method tends to be 
influenced [ the ] especially under the propagation environment of frequency-selective fading since it has the special feature that 
a carrier frequency changes, this influence can be reduced by this invention and the transmission quality is improved. Moreover, 
reliability of space diversity reception is made stable by checking a proper antenna for every packet. Thus, this invention can be 
called what can mainly contribute to improvement in the receiving performance of the spectrum diffusion signal by the low-speed 
frequency-hopping method. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is the important section block diagram showing one example of spectrum diffusion ************** by this 
invention. 

[ Drawin g 2] It is explanatory drawing about drawin g 1 . 
[Description of Notations] 

1 1st Receiving Antenna 

2 2nd Receiving Antenna 

3 Change Circuit 

4 Receiving Level Detecting Element 

5 Comparison Distinction Section 

6 Memory Section 

7 Control Section 

8 Diffusion Recovery Section 

9 Frequency Synthesizer 

1 0 Hopping Pattern Generator 

1 1 Information Recovery Section 
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